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(54) KM©*#] /WUX • (Bacillus Llchenlformls) PWD- 1 

Otrvri— if *3— H LTV>£ DN A 



(57) QGB] 

^5^-1f*3-Hl/T^6»JilMrJWt||«StlW 
VBDNAft. (a) BlO/tfM • »J7xX7*;i, 
(Bacillus Licbeniformis) ?n-l(0^ry^±— tf 
•**3-HUW«*IB)NA^ (b) ±E (a) ©DMA 
t/W?»J^ PMU /^JVX • U7x~:7*;l^X 
(Bacillus Licheniformis) NCIB 6moX?7Vzs> 

^¥«DMt, fccfctf (c) Jtfi?:a-r*<D»Mfc<fcB 
2*!^7FE#J#±B (a) ^<fcCX (b) <Z)m«DNA£ 
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1 . (a) HI Wf-juz. • 'Jf x^7*JV5 -X (Bacillus Licheniformis) P 

(b) ±|2 (a) ©DNAtra^WrU y Kfi^T^'f 7'J y KB^T 
tif-b>7> • 'Jf i- 7*;l'?7. (Bacillus Licheniformis) NCIB 6816co 

X-7*f->; v>*-;u^^;u^-b'J >7vt 7-4* £3- Kf & DNA t H £/>W 7 

( c ) 3 - KOiHEfcJ: "9 KE90**±IB ( a ) £ ( b 

^$&^-7>£S^S:tt&^7f-7 v --e£3- K LTv^#j8tDNA 0 
2. HlOW^-'Jf-x-?**?^ (Bacillus Licheniformis) PWD-1 

3 . m 1 oDNA@2^lj ^jfoI$J| 1 fERo^SlDN^ • 

7. (a) 1 1 (O^fJM • 'Jfi;7*«/^ (Bacillus Licheniformis) P 

(b) eO'rj-eO-SM^NaC^ 0.03M<7)^ x>|t h 'J >7 A , 0.1%<7)SDS<7)j5fcjf. 

C*t?i:J:oT$3*l4*#T, ±SS ( a ) <&J&*DNAfc yij y k#«U 
±IB ( a ) OD^DNAt^'i < t ^65%^IfW!T^^^ ^o^r y -tf** 3 

(c) Ififa- KoMMfcJ: <9^^ Kffi?iJ#±!S (a) &£Tf (b 



1 



f 
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• 'Jf-x — 7 7, (Bacillus Licheniformis) PWD-lco 

<ry^"f-~^fi:^~ K L T ^ & DNA ' 

$fPJ!li> ^'f-^X • 'Jfx-7*JV5^ (Bacillus Licheniformis) PWD-1 

-^fc-^/c^ft^^)^) o Papadopoulos f M.C. ? Animal Feed Science and Technolo 
gy 16:151 (1986) , Papadopoulos, M.C., Poultry Science 64:1729 (1985) , 
Alderibigde A.O. et al., 1. Animal Science 1198 (1983) ^ Thomas and Bee 
son 3. Animal Science 45:819 (1977) , Morris et al., Poultry Science 52: 
858 (1973) , Moran et al. f Poultry Science 46:456 (1967) % Davis et al. 
Processing of poultry by-products and their utilization in feeds > Part 
I ( USDA Util. Res, Rep. no.3 t Washington D.C. (1961) &f&<QZt 0 Z.H 
fcO^ffiKli* &*C*yifcJ: »>ffcfc33v>7 5 / IiWMffSiifcD, !k&m<r> 



(5) t$«¥l 0-5 00 86 3 

#3&^oM&&iiftfi> t»7? y milt LT^^ii]*frf!?£j2fcti£*!lffl t 

(a) 111 (Sfi^-f- 1 ) Vrtf-fl/X • 'Jfi-7*^U (Bacillus Lichen 
ifornris) FWD-1 (ATCC Accession No. 53757) <£>^r ^-^---ifS: n- K LTV>& 

(a) <^JjiStDNA£/J?£ < i: fc65%^|f|-e$ > Ig , ^07- 7^-7-- -trg^£ 3 - K 
LTV^MDNAi;, 

(c) ±f£ (a) <7)DNAt ^D^W/'; ? WM^^yj -7 FWtS^ 

• ';f--x~7 *^5^> (Bacillus Li chenif ormis) NOB 68160X7* f- 

'j->>*-;i/X^/i'^-b'J>7'Dr7-if (a^jv;*; • 'Jf x^7^)V^ (Ba 
cillus Li chenif ormis) PWD-lcr>frfe7'nr 7--tr fi-f <V&gMK&foft.&) £ 
3 _ K1-;i,DNAi:|5]D;W 7* 'J 7 Kj£fifc*#TVW 7* 'J -7 K^J&L&V*;* 3** 

(d) jtft^n- Kwili: i *9 Wf- KS2W±ffi ( a ) £ J: tf (b) <7) 



(6) ft&W- 10-500863 

O 

Hi -rtf-** • 'J * X (Bacillus Lichenifomris) RHD-1<7) 

*3FtBT44, It, Bill, • 'Jfx^7*JK^ (Bacillus Lie 

heniformis) PWD-1 • Vf- * 7, (Bacillus Li cheni formi s 

) NCIB 6816cr, X y-t U 5 

K Hj^ $ tLT v> £ 7 5 y SE^II f42tJ&* WK, 75V *3Ss^ <b * # 

T*Wtd*?tfCi/>l)o Wf- Ft 75 y ®fi, 37CFR1.822trtit3 

*4»/>»i (75 y «KMLTfi) Si^^-KUiDi?^*. «xtf, Pa 
tentln User Manual, 99-102 (1990^11^) ($|!#|f &#Jr> Office of the 
Assistant Commissioner for Patents, Washington, D.C 20231) ; Hudson et 
al. (7) fj|4,871,670^ 3 flBcr>20~43fj @ 4 i t (#K«I*K3I 
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A. ^7ft-i?Bf*3- KLTV»*DNA 

W 7-U -7 KJBtfta^flBfc'W 7*'J y K»**fMi, -«K«ltCtf4 ( stri 
ngency) £ft-c&& 0 ffJx.tf, £ <?> «t 7 4 E9I > 60t;ifctt7Oc-cO.3M©NaG 
, 0. 03M<7) ^xy^f h 'J A, 0.1%<^SDS<^j5fe^«fe^$ J: oT|? 

> 

aDNAfc/N^r'J y KiIt^iH s t*i^o 3 . Sambrook et al., Molecular C 
loning, A Laboratory Manual (%-$L % 1989^) (Cold Spring Harbor Labora 

tory) %&m* -ttfc, ^7ft-t^n- KLT£ *) , 

flX^^^f-^T, • 'Jfx-7*JV5^ (Bacillus Licheniformis) PWD-lo^r 

#HH^?^Ti/^^77 t ^--b*^E?!li:^^< i: 4> 65 %. 70 9^ 75 %> 80 %^ 
85%, 90% &£v> 

ii95%^±t@[eI-e*4o 

Mfc* fltEEJOK «fc "9 3- K?*iTV>4toi:|pli:y?ft-**3 - KLT 

1 *#ffio 

'J 3* * W^-f- K) <b#3|fi<753g&&-ffi£&-fo *?*-^--t*»3lS<B#t£<&3fe 
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0 Kunkel<7)^il#^^4 > 873 I 192-t^#ffi 0 

b . m^nrnm 

fa,, ?yA?%&ZV?y^?%ffift<D{m : &&&%\xjbZ> 0 Beri et al . 

§#^^4,761,371^(75 6 «|3ffl^f> 9 ^ 65 tfi> Clark et al. 
4,877,729^(7) 4 ^3&ffg^P> 7 t|3 6 Schilling et al. <7)7fcg|#f|^4,91 
2, 038^.(7) 3 *26fxg*fc 14^12^ g % Wallner et al. <7)#@#ff #4,879,224 

^ 6 m 8 ffl 8 *l 59 fr i *#ra c 

£ 3 _ KtT(/^DNA(i^^fT^^T tile ioT'bf^-C^ 
&o #!lx.tf> d<7)DNAfJ, BIO-RAD^; <n MLfTA-GENE 1M Phagemid in vitro^g^g 

192-^-^^^TKunkel^ J; l9|S^?^Ti/^^H*^^TV^ 0 (T. Kunkel, 
Proc Natl. Acad Sci. USA 82:488 (1985) , T. Kunkel et al., Methods in E 
nzymol. 154:367 (1987) &#fffl) 0 ^4,873, 192-s§-^ -*i|DNA<7)^ 

%mm^tttZ#1£M$i^mtf.&*ik®-fZ>o DNA^dutrung-ri^^lllBIl 

o ung^^^|i^7>';i/N-^ , J n^-^fc^iSrfkU 9 9 

fiDNA(7)4>H^-C§^ 0 ^itc, 9 ->^*-&tfa*^ SrS^^lRS*** 

\s*V*%9 l/*f KPloT^A (Rift) gti^^ffiil^ -in vitro ^-Ego 
fSt LTfiJffl-T^o #^tL^:-*i|DNA{iB^W'5:9 9->^N-^ , J a*/?-* 
^-rsfflfl&rt^B®^?^ ->9->A'4r'ft'fr«tt<Sv»ai|K-c^i&fkS*i, 9 

^#^170-3576f£/Bv^i7^£#30 o 

ft^Sw^f *LK J: oT4**-C|4. -JKWfcli* D. Kwoh and T Kwoh, Am 
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Biotechnol. Lab. 8:14 (1990) £#HB 0 <&mt LX\t, #'J 

*y-jfmmfo, vjf-^mmfcm, mnmmz (-mlmku, c. waikeret 

al., Proc. Natl. Acad. Sci. USA 89:392 (1992) N G. Walker et al., Nucleic 
Acids Res. 20:1691 (1992) 0BB) , f&fCS-^ < 4MB ( D . Kwoh et a1 -. Pro 
c Natl. Acad. Sci. USA 86:1173 (1989) £#BB) , gSft#E9!l1KR (ifcli 
|"3SRj ) (D.Guatelli et al., Proc. Natl. Acad. Sci. USA 87:1874 (1990) 
Hffil) ^ Q/? WJ*~£* (P.Lizardi et al.. Biotechnology 6:1197 (1988 
) #J») , «»E9!l^3t^<Ji« TNASBAj ) (R. Lewis, Genetic Eng 

ineering News 12 9:1 (1992) #B8) , ("f I" RCR J ) (± 

j S R. Lewis#H8) , &lTf7-*yytmS&$& (" BDA J ) (±K R - Lew 

( PCR ) ^ftfKioT^StiSo fllxtf, 

§^4,683, 195-5^ #4,683, 202-5^ ^4,800,159^-^ J: ^ 4,965, 188f-§- 
LTfUffl-e^^o fctt1-^SE?W<#lE1-*»'&'fc»i, 
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* 

>J 3ft &l£ (LCR) &ttOtt#ftflloT*itSft*o «x.tf, R . * 
iss, Science 254:1292 (1991) £#BB 0 --ifcfc, Rj£tt2fcl'*>:*- 'J =f* * 
f- K7*n-^*fflv>T^ii?it, lMli^tti^^^^^K^Jo l #<*>ftKilS£"L 

is* * l , i w <r> m t -cmn m s ti %> t ^ <n urn z ja w w 

o 

M 

K L T n * E?d > 35^ *3 £ OWRolMS £ HSJ-f ^ EyiJ* 1 ^ * ft & 0 

y/A^xfu^iitpifc^-eiailfJt) rt^tft&o ^*-f^ ^±$va 
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o 

T 

■eDNAfc^n- - >ytfcimifEl-rzBto-c&R&&2 tit: fe3zmfe.lt* 
g«4»m±«M&m±, *J&1 ( E - coli ) 4fcli^f-^»0^9A|itt4*: 

ftsWdifl&M^t *t*o m±ifflfl&^)«»ix E - coli W311 ° ( ATCC 27 - 325 ) - E 

.coli B N E.coli X1776 (ATCC 31,537) s E.coli 294 (ATCC 31,446) 

o i£ig^*?fe4a«*jgjKiBjiafca4!»w^^^-* t *ifflflr^**o E-coiit* 

&g«jfcpBR322£;|cgffl LT$jHS»3*L*o ffi&X.«£MPJL^ * - fci3V>T 

j;^^ ], 7°n^e- ? (Chang et a"l., Nature 275:615 (1978) ; 
tfGoeddel et al., Nature 281:544 (1979) ) % h V 7 h 7 r > ( tr P) 7'u* 
(Goeddel et a"l. t Nucleic Acids Res. 8:4057 (1980) £ £0*3-0 
yA#f*£^ff§36,77%) £ c fcO f taC7'n*-*- (H.De Boer et al ., Proc N 
atl. Acad Sci. USA 80:21 (1983) ) ££Jt* 0 (JI$*f ±?>f&9LKM-f 4) 
y D ^-^- (Shine-Dalgarno) E^ji, 4r5f-:J— -tf£ 
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accharomyces cerevisiae) fi, X T <VP ~? i> & < M 

5 Kfi9fa.lt L"tYRp7;&*«S>& (Stinchcomb et al. t Nature 282:39 (1979) ; King 
sman et al., Gene 7:141 (1979) % Tschemper et al. f Gene 10:157 (1980) ) 

O 

3-^^^^<J -bV- r*:h--te* (Hitzemen et al 3. Biol. Chem. 255: 

2073 (1980) tti\t^O>^<Ol^W-% ( Hess et a1 -. 3 . Adv - Re 9. 7:1 

49 (1968) £ x ^Holland et al.. Biochemistry 17:4900 (1978) ) tf<&$tlZ> 

o m&-?<7)$kmzW8 2tl&My)%'<? 9 - 9 ~lt, R. Hitzenan et 

al., 3 - a v W&ft»73,657-f-t^j(fflKfait5 ftT^&o 

■eSrJEftl-iit^ioT, ftfi-?^*. mifoW&H-r *> 
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*#tt4iD*fl#«axstt, shih et al - ofcHtftf* 5 . 063 - 1 * 1 ** 

#4,959, 311^ fcjattSJt-tii!K £ft&tt3lffl-f j&£ i * of-f^T* 
K*»fc«*&4 ft* mfiawShih et al. * 

<75pftfc3rffl-c&*o 

Hj, Shihetal. fjffjS 5 ,186,961^- f J N glffl-f* i £ «fc oTt^T 

^BJM^^&ift** 

« 1 

PCR-^ t -^vyi:J:W^ • x l ± ± - ? * )V ! * ( Baci11us Licheniform 
is) FWD-l^^(7)^-7f-t---b'3ife : ?-<^^^BB? l J^^ 

^--egS5££3J»rf*o fl^CjitW-I^7>/A^7^v-t* 
fc, N«7 5 yKSJlJCWiS-raS'DNA (N10) g£?ij * W ^r- t LT« 
fflU #<J*?-*iI*Rl& (PC R ) *fH. N10oTaE^*-f* 25 ^ er * , J^ 



(14) ^¥1 0-5 00 86 3 

♦ 

RIO) fcffl^T* rcR K <£ »)Ji(S5*L*o • 'Jf-^-7*;W5^ (Bacm 

us Lichenifonnis) <r)^y^-^^t pgS^#£-£tr9&££ 1 ' 457b P<aE 

cillus Licheniformis) NCIB 6816coX 'J V * - JVX sOVfMitt t <D 
Uferffa^o M£B#fi> BgSilfcAf^ • ')fi-7*^^ (Bacillus 
Lichenifonnis) <r>>r yf- yfrffl-fv r 7-4?S>#I&i"4 7 5 -/ *EyiJ?>±fc*: 
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iE m B 



(l) -RWtiii 

y >, 

2 -5-, ill -y £ • 
(ii) ffcBJ§©«# : ><f-;fc* • (Bacillus Licheni 

(ill) IiJ?iJ©gfc : 2 

(iv) j|Ms&5te : 

(A) £T5fc : Kenneth D. Sibley 

(B) U ■■ Post Office Drawer 34009 

(C) rfl : -Vt-n^ 
(WW: ;-^'*t°7^ 

(E) H : 7/ 'J *7&mH 

(F) W&&^ ■ 28234 

(v) 3>fcf»-*IH«rtlttJ&a 

(A) &f*: 7Dv t'-fM 

(B) 3>tT*-^: IBM PC 
(O^U-f-OmfA: PC-DOS/MS-DOS . 

(D) V7 h0x7 : Patentln Release #1.0, Version #1.25 

(vi) ^titHSr*-* : 

(A) itiffign : US 08/250.028 

(B) trJUB : 1994^5^270 

(o $m ■■ 

(viii) ftSA<Olf « : „ 

(A) : Sibley, Kenneth D. 

(B) &m&^ : 31.665 
(0 #Hi#^ : 5051-260 

(ix) S^M^tffH : 

(A) : (919)420-2200 

(B) 7r^5 , iS# : (919)881-3175 



( 2 ) E?lJS^ : 1 



(i) E#I«>1S* : 
(A) 

(B) Efl. 

(C) &<D$fc : r*^ 

(D) h # a 



cDg£ : 1457£gft 

©gs : mm 



(ii) K^iJOfliS : DNA (genomic) 
(iii) /^#-tr^4 *;UE^J: NO 
(iv) 7>3="fe : NO 



(16) ftmW-l 0- 500 8 6 3 



(A) : /\ r fM-'Jfi-7t*U (Bacillus Licheniforrais) 

(B) tfc£ : PWD-1 

(ix) BW&Wl : 

(A) -ft&^m-l^ ■ CDS 

(B) ^ffi&S : 215.. 1354 

(xi) BE?iJ: 



AGGTCTGATC MTGTC6AAG CTGCCGCTCA ATAACATATT CTAACAAATA GCATATAGAA 



GAACAIIIII 


CTAAAACAGT 


60 


ATAGGCCTAC 


CATATAATTC 


120 


ATTATATTAT 


CCTTCTATTT 


180 


AGGAAAAAGA 


Gill 1 IGGCT 


240 


TTCAGCGATT 


CCGCTTCTGC 


300 


GGATTTAAGT 


CAGGAGTGAA 


360 


GGAAAAGTGG 


ACAAGCAGTT 


420 


GCGCTTAAGG 


AAGTCAAAAA 


480 


CATGCCTTGG 


CGCAAACCGT 


540 


GCTCAAGGCT 


TTAAGGGAGC 


600 


TCTCATCCGG 


ACTTGAACGT 


660 


ACCGACGGCA 


ACGGACACGG 


720 


ACGGGTGTAT 


TAGGCGTTGC 


780 


AGCGGAAGCG 


GATCATACAG 


840 


ATGGATGTTA 


TCAATATGAG 


900 


GTCGACAATG 


CATATGCAAG 


960 


TCAGGAAACA 


CGAATACAAT 


1020 


GCGGTAGACT 


CTAACAGCAA 


1080 


ATGGCTCCTG 


GCGCAGGCGT 


1140 


GGAACGTCAA 


TGGTTTCTCC 


1200 


ccGAACcmr 


CAGCTTCACA 


1260 


AGCTCCTTCT 


ACTATGGGAA 


1320 


CTAACAAATA 


GCATATAGAA 


1380 
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AAAGCTAGTG TTTTTAGCAC TAGCTT7TTC TTCATTCT6A TGAAGGTTGT CCMTATTTT 1440 
GAATCCGTTC CATGATC 1457 

( 2 ) mvm^ : 2 

(i) WZWftWl : 

(A) mi\OM.& ■■ 379T i JWt 

(B) gE^J©^ : TUW. 

(D) a >j- : mmk 



\ 



(ii) w\nw& 

(iii) 'M^-trfM tUlsffi&i : NO 

(vi) SHjJjg : # . . 

(A) : a fJMMfx-7**5a (Bacillus Licheniformis) 

(B) : PWD-1 
' (xi) SS?iJ : EWtf2 

Met Met Arg Lys Lys Ser Phe Trp Leu Gly Met Leu Thr Ala Phe Met 
\ 5 10 15 

Leu Val Phe Thr Met Ala Phe Ser Asp Ser Ala Ser Ala Ala Gin Pro 

20 25 30 

Ala Lys Asn Val Glu Lys Asp Tyr He Val Gly Phe Lys Ser Gly Val 
35 40 45 

Lys Thr Ala Ser Val Lys Lys Asp Val He Lys Glu Ser Gly Gly Lys 
50 55 60 

Val Asp Lys Gin Phe Arg He He Asn Ala Ala Lys Ala Lys Leu Asp 
65 70 75 80 

Lys Glu Ala Leu Lys Glu Val Lys Asn Asp Pro Asp Val Ala Tyr Val 

85 90 95 

Glu Glu Asp His Val Ala His Ala Leu Ala Gin Thr Val Pro Tyr Gly 

100 105 ^ 110 

He Pro Leu He Lys Ala Asp Lys Val Gin Ala Gin Gly Phe Lys Gly 
115 120 125 

Ala Asn Val Lys Val Ala Val Leu Asp Thr Gly He Gin Ala Ser His 
130 135 140 

Pro Aso Leu Asn Val Val Gly Gly Ala Ser Phe Val Ala Gly Glu Ala 
145 150 155 160 

Tyr Asn Thr Asp Gly Asn Gly His Gly Thr His Val Ala Gly Thr Val 

165 170 175 
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Ala Ala Leu Asp Asn Thr Thr Gly Val Leu Gly Val Ala Pro Ser Val 

180 185 190 

Ser Leu Tyr Ala Val Lys Val Leu Asn Ser Ser Gly Ser Gly Ser Tyr 
195 200 205 

Ser Gly He Val Ser Gly He Glu Trp Ala Thr Thr Asn Gly Met Asp 
210 215 220 

Val He Asn Met Ser Leu Gly Gly Ala Ser Gly Ser Thr Ala Met Lys 
225 230 235 240 

Gin Ala Val Asp Asn Ala Tyr Ala Arg Gly Val Val Val Val Ala Ala 

245 250 255 

Ala Gly Asn Ser Gly Ser Ser Gly Asn Thr Asn Thr He Gly Tyr Pro 

260 265 270 

Ala Lys Tyr Asp Ser Val He Ala Val Gly Ala Val Asp Ser Asn Ser 
275 280 285 

Asn Arg Ala Ser Phe Ser Ser Val Gly Ala Glu Leu Glu Val Met Ala 
290 295 300 

Pro Gly Ala Gly Val Tyr Ser Thr Tyr Pro Thr Asn Thr Tyr Ala Thr 
305 310 315 320 

Leu Asn Gly Thr Ser Met Val Ser Pro His Val Ala Gly Ala Ala Ala 

325 330 335 

Leu He Leu Ser Lys His Pro Asn Leu Ser Ala Ser Gin Val Arg Asn 

340 345 350 

Arg Leu Ser Ser Thr Ala Thr Tyr Leu Gly Ser Ser Phe Tyr Tyr Gly 
355 360 365 

Lys Gly Leu He Asn Val Glu Ala Ala Ala Gin 
370 375 
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